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Dear Sir:

This letter sumarizes the information which we thé,ined during

our meeting with Application Engineer, at the 25X1

w:.th electric motors for mcmerators.)

'l‘hew elélctric. motors ﬁbied mtwthe Model 1 and Model 2 incinerators
fit into the following three categories, which have different service
characteristics: |
(1) 'Ihree-phase, 208, 220/Mo-volt, 50/60-cycle
dusl~frequency, dripproof, standard Cla.ss A
induction motors such as your 7T-1/2-hp and
2-hp motors which are suitable for your spplica-
tion at altitudes up to 15,000 ft.

(2) Single-'phase, 115/230-volt, special 50/60-cycle

‘ dusl-frequency, dripproof, capacitor-start,

standard Class A induction motors such as your
special 2-_hp motor which is presently adequate
for your application at altitudes up to 3,300 ft.
By redesigning and adding Class B insul_ation, GE
can build this motor to satisfy your requirements

at altitudes up to 15,000 ft.
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(3) sSingle-phase, 115/230-volt, either 50-cycle or
60-cycle single-frequency, dripproof, capacitor-
start, standard Class A induction motors are
suitable for altitudes up to 8,000 ft. GE recom-
mends this type of sipgle-frequency motor for
consideration in preference to the above special
dual-frequency motor, partly because the specié.l
motor is a compromise design and pa.xtly because
you cen have more than one motor supplier if you
can ﬁse the widely available, standard, single-
frequency motor.  Presumsbly, this type of standard
motor could also be red.es'igﬁed to meet your needs

at altitudes between 8,000 and 15,000 ft.

'I‘hree-Pha.se Motors

The present 7«1/ 2-hp and 2-hp,v three-phase, standard motors have
Class A insuiation which permits a meximum temperature of 105 C (220 F) in
the windings during operation. This provides for use at maximum embient
temperatures of 40 C (104 F); and thus allowS for a temperature rise of
50 degrees C (90 degrees F) from resistance and an additional 15 degrees C
(27 degrees F) for hot spots in the windings (40 C + 50 degrees C + 15 degrees C =
105 C). However, the 15-degree-C hot-spot allowance repreéen’cs a safety factor
and should be eliminated from consideration (by subtraction) when the
tempersture of the windings is checked with a thermometer or thermocouple.
Thus, a maximun measured winding temperature of 40 C + 50 degrees C = 90 C
or 194 F is alloweble, and the maximum temperature of the outside housing is
less than 194 F. |
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The temperature rise from resistance increases as the applied load is
increased, and. is somewhat higher for 50-cycle operation than for 60-cycle
operation. At rated horsepower, the temperature rise is 4O degrees C
(72 degrees F) at 60-cycle operation and 50 degrees C (90 degrees F) at
50=-cycle operétion. |

In general, when these three-phase motqrs are operated on 60-cycle
current, at altitudes up to 3,300 f£t, at an smbient temperature of 40 C
(104 F), and at rated voltage * 10% and rated frequency 5%, they will deliver
rated horsepower times a service factor (SF) of 1.15. Also, when operated on
50-cycle current, with the other conditions as indicated above, they will
deliver rated horsepower times a SF of 1.0. In addition, if the ambient
temperature is less than 40 C (104 F), both SF's will increase. For example,
at 25 C (77 F) ambient temperature the SF's are increased by about 10 per cent;
thus, for 60-¢ycle operation the SF is 1l.25, and for 50-cycle operation, 1.10.

Beyond the general performance characteristics just mentioned, specific
motors such as your three-phase 7-1/2 hp and 2-hp units have reserve capacity
which allows their use at rated horsepower at altitudes gbove 3,300 ft.
However, normally at higher altitudes, thé decreased air density provides less
effective cooling of the motors and consequently necessitates de-rating of the
motors unless the specific designsprovide such reserve capacity.

For your three-phase 7-1/2-hp motor, this reserve is sufficient to
prbvide for using the motor to obtain. 7.5 x 1.15 = 8.6-hp output at altitudes
up to 15,000 £t for ambient temperatures up to 40-C (104 F) and at rated
voltage * 10% for 60-cycle operation only. When this motor is operated with
50-cycle current under the same ambient temperature and voltage as above, the
{

\

“
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rated output of 7-1/2 hp can be maintained at altitudes up to 8,000 ft.

(This should reassure you that the present motor installed at the 7,600-ft site
is adequate for the 16-7/8—in.-diemetéi‘ blower wheel, which requires 5.6 hp

at 2,900 rpm.) Above 8,000 £t the power which can be provided is reduced below
7—1/2 hp, but is still 5.6 hp at 15,000 ft; this is sufficient to drive the
maximum-sized blower wheel (l7-l/2-in. diameter) with the deamper wide open.
Therefore, the ﬁresent standard T-1/2-hp motor with Class A insulation appears
to be adequate for your application under continuous use: (1) at all -
altitude‘s',’up t0 15,000 ft, (2) at either 50- or 60~-cycle operation, (3) at
ambient temperstures up to %0 C (10k F), (4) at rated frequency 5%, and.

(5) at rated voltage * 10%. In addition,- this motor will tolerate occasionsl
use at voltages as 10'»} as 20 iper» cent below rated voltage for periods of time
up- to 2 hours without appreciable shortening of the life of the motor. With
regard to the li:f:‘-é of electric motors, 10 years is considered a reasonable ex-
pected life. For each 10-degree-C increase in winding temperature above the
maximun temperature of 105 C for motors with Class A insulation, the motor life
is shor‘&ehedby about 56 pe.":’ cent.

For your 3-phase 2-hp motor, the design reserve is even greater than
that for the 7-1/2-hp motor. At altitudes up to 15,000 ft, this motor will
deliver 2.0 x 1.15 = 2.3 hp under 60-cycle operation, and 2.0 hp under
50-cycle operation, under  the same conditions of ambient temperature, over and
under voltage, and frequency variation as indicated above for:the 7-1/ 2=hp
motor. _

Further, in regard to three-phase motors, only a small change of
motor speed occurs when the applied load is increased. For example, the q-1/2-

hp motor has speeds as follows:

LTI
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Load, , Speed,
_bhp oo
0 3,600
7-1/2 3,535
9 3,500
10 | 3,480
12 3,40

These minor changes in speed over the normal range of loads will not cause

noticeable change in blower output. .

Single-Phase Motors

Your present special, dual-frequency, 2-hp-motor is adequate for
its application at a.li;,itudes up to 3,300 ft when operated with either 50- or
60-cycle current. This motor was.designed and built :bo,represent é. canpromise
for both 50~ and 60-cycle operation and therefore has little reserve
capacity. Furthemmore, it is available only fram GE; this represents a sole-
source situation contractually, and also could cause a delay in procurement in

the event of a strike at that plant.

As a result of our discussion concerning methods of ma.intdining rated

power at altitudes above 3,300 f£t, replied by wire the

following day that such a dual-frequency motor could be operated up to 15 ,000 £t
if it were modified to incorporate Class B insulation and thus permit the
allowable winding temperature to be increased by 20 degrees C. This
modification would change the model number which would be assigned at the time
GE received‘an'order for the motor fram you. We did not discuss the cost of

a motor of this type that was provided with Class B insulation; but, catalogue

data show that the cost would be samewhat higher.
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On the other hand, most of your needs for a 2-hp single-phase motor
could be met by using a standard, Class A insulation, single-frequency motor
which is available fram several motor manufacturers. Of course, this would
require that you know in a.dvé.nce the frequency ofv the electric power supply
at the incinerstor site. Standard motors available for either 50- or 60-
cycle current are Tated at the full 2 hp at altitudes up to 8,000 ft.
Presumably, these motors could also be redésigned, using Class B insulation,

to meet your needs at altitudes between 8,000 and 15,000 ft.

recamrended that a standard single-frequency motor be used 25X1 .

instead of the special, dual-frequency motor, whenever possible.

3
Other Factors Regerding Purchase of
. . Motors, Standby Generators,
and Controls

Both standard and special motors produced by GE have the same factory
delivery time of about 3 weeks. All GE motors are subject to 100 per cent
quality control both on the parts and on the aésem'bled motors; further, each-.
motor is opei‘ated under the condiltions marked on the nameplate of the motor.

When you order motors, the :E‘bl.'l.owing should be specified:

(1) Voltage and phase

(2) Frequency

(3) Altitude of intended operation

() Maximum ambient temperature

(5) Actual horsepower required

(6) Type of motor shaft required.
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In our discussion.of the selection of adequately sized standby -

generators for your motor-blower. assemblies, ‘ showed us how the 25X1

code numbers of the motors tied in with values for the starting Kva.per hp, as
found on page 86 of the GE Bulletin No. GED-1691. In addition, Table 3 in the
Onan bulletin, and other data in. the Kohler and Fairbanks-Morse catalogues were
discussed. Same difference of opinion seems to exist among the various
generator manufacturers with regard to selection of appropriately sizéd units.
Factors from 2.0 to 3.6 are used as multipliers of horsepower to determine Kw
rating of the standby generator, and these still do-not recognize the altitude
factor. Our previous recammendations of* 3.5+ to 5.0-Kw-capacity units for the

2-hp motor and 10~ to 15-Kw-capacity units for the 7-1/2-hp motor were

regarded by as being too low. He suggested 10~ and 20-K- 25X1

cepacity units for the 2-hp and 7;1/2?ﬂp motors, respectively, to provide for
some reserve. It would now seem. advisable for you to review the whole
situation, including the altitude factor and your apparent need to provide
reserve generating capacity for lighting or other uses, before you make your
final decision as to sizes of standby generators.:

The effect: of altitude on the operation of the heater elements in

magnetic starters was also discussed briefly; was unable to - 25X1

advise us on what changes might be needed in the size of heaters used, to
compensate for altitude. Subsequently, we have asked three local manufacturers’
representatives. about. this and the Allen-Bradley representative is now

waiting for an answer from the factory. As soon as we get the information, we

shall transmit it to you.
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Table 1 is a sumary of motor and starter data pertinent to the
Model 1 and Model 2 incinerators.. Each of the three columns. shows
(l)v motor characteristics, (2) starter size, and (3) holding=-coil numbers and
heé:ber-elemeﬁt numbers for various electrical conditions. ‘The;model numbers
of the GE 2-hp motors will Subsequen’cly have to be changed; the present
motors were ordered with a double .shaft extension which is no longer needed.
However,. the extra length. of shaft on the normsl drive end of -the 2-hp motor -
is still needed to fit the wheel of the .No. 17 MW blower.

As you will notice, the full-load current is higher on 50-cycle than
on 60-cycle frequency. Ordinarily, this would require that the number of ‘l';he
heater used be higher for SO—cycle use. - However, in-your application, the
load on the motor is lesé at the 50-cycle blower speed; tﬁerefore, the same-
heater element can ‘be used for both frequéncies, at a given voltage.. It is
emphasized that any possible effect of altitude on the selection of heater
size- is not. shown in Tsble l. We shall discuss this with :you when we receive
the sppropriate. information from Allen-Bradley. -

The single-frequency, single-phase .2-hp motors discussed in this
letter are not shown in Table 1. However, the same kind of magnetic starter,
holding coils, and heater elements would be \used -with single-frequency motors
as are shown, respectively, in Table 1 for the dual-frequency motor. .

If you have questions or comments concerning the visit to the GE
plant, please let us know.

Sincerely,

25X1

ABW:mlm

In Triplicate _ CQ N H D E NTEAE}
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'TABLE l. SUMMARY OF MOTOR AND STARTER DATA FOR

THE MODEL 1 AND MODEL 2 INCINERATORS

Motor

HP

Phase

Voltage

Freme No.

Shaft dia., in.

Shaft length, in.

Present GE Model

Present GE Type

Present GE Code

Frequency, cycles

Speed, Ipm _

Full-load current
Lower voltage, amp
Higher voltage, amp

Temperagture rise, C

Service factor

Magnetic Starter

Allen-Bradley, Bulletin No.
Size No.
Form No.

Type No.

Frequency, cycles

Allen-Bradley Holding Coils

Frequency, cycles
110 volts, Coil No.
220 volts, Coil No.
4o volts, Coil No.

Allen-Bradley Heater Elements

Frequency, cycles
110 volts, Heater No.
220 volts, Heater No.
440 volts, Heater No.

Model 1

Model 2
7-1/2 2 2
Three - Three Single
208,220/440 208, 220/440 115/230
215 184 “184
1-1/8 7/8 7/8
Standard 3-1/2 3-1/2
5K2L5AGL 5K184AG1897 5KC184AG1L20
X K KC
G K J
60 50 60 50 60 50
-3,500 2,900 3,500 2,915 3,500 2,950
20 20+ 5.6 6.2 20.8 27.0
L 50 Lo 50 50 50
1.2 1.0 1.2 1.0 1.0 1.0
Three phase Three phase Single phase.
709 709 709 SP
1 0 1
1 1 1
1 1 1
60 ‘or 50 ° 60 or 50 60 or 50
60 50 60 50 60 50
- - - - 11257* 1L209%
1106 1107 0106 0107 11257% 1L289%
1111 112 OLl1 OLl2 - -
60 orf 50 60 or 50 60 or 50
- - N-39
N-39 N-25 N-31
N-31 N-18 -

*Coils N"o. 11257 and 11289 are dual-voltage coils with three wire leads. All
"~ other coils are of the single~voltage type with two wire leads.
may substitute single-voltage coils having a different stock number for the dual-

CONFIDENTIAL

voltage coilse.

Allen-Bradley
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TABIE 1. Date on Selected Emergency Standbye

Pouer Bources

Yor Model 1, With

For Model 2, With

| m-angauam 7-1/2-hp Notor 2«hp Motor
(1) Gasoline engine with belt drive
{base, belt drive, and remote
fuel tank)
Cost $800 {200
Weight 1,000 b 100 b
Make of engine Wisconain Brigps & Btratton
Engine horsepover 12.1/2 4
(2) Dlesel engine (Pairbanks,
Morse) with belt arive {(basse,
belt drive, and fuel tank on
engine)
Cost $1, soo §760
Weight 600 1b
Engine horsepower 10-1/2 5«1/
(3) Gascline-engine AC generator, £1,350 o 1,800 $500 to 1,000
115/230 volt, single phase,
50, o0 mle, 230 v&t,
3 phase, 50/60 cycle, cost
Fairbanks, Morse, or Opan, or
Kohler, air-cooled o water-
cooled engines (with wwles.an
for manual or electric start
availadle)®
Sige 10 kv min 3.5 kv min
15 kv max 5 kw max
Weipht 800 to 1,700 1b 250 0 525 1v
(5) Price of blover with attached - 00 $300

electric notor

¥K gemamtorjiarger than the ma:dmm size iiste& here mgy be nemo
-provide for yeliability in starting the incinerator motors or to provide a
reserve for other needs. For use at high sltitudes, the normsl gasoline
;m“géine would have to be modified in oxder to maintain seselevel power oute

. - o
\’%@W MV‘ - —

N
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' 3 {2} wi.th &iﬁ‘fez‘enﬁ biwewwhael sizes and gpeeds, (3) w

 collecton; and {4) with & chort or iong stack.

N & el 1 texms of per ém% of & standard vate, vhich
1& defined in & fca%na‘he *o eex:h %93:3@. The percenteges chown in pal
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TABLE 2. Bstimated Burning Rates for Model 1 Incinerator

Bstinated Burning Rates at

!oll%g Altitudes, gar cent®
Arrungement, 2000 3% 4, , 000 L%

«1/2=in. MW wheel, 2 0 $
Without collector; short stack 103 9%) -9 (81} -7
With collector; short stack $91g ~8 (83) -75 (72) - 60
With collector; long stack 85) «75 (77) - 65 (67) - 51
Dedn. MW vhesl 00 60 _cycles
Without collectors short stack 100 92) - 86 (97) - 9b
With collector; short stack 100 92) - 86 (87) - 80
With callector; lomg stack (95) »91 (87)-80 (B1) -7
17-1/2-1n. M wheel; 2,900 ym (50 cycles)
Without collector; short stack 103 103 590; - 84
Without collector; long stack 103 (98) - 95 (84) - 76
18«1/8~in. AW vheel, 2 n (50 9
Without collectar) chort stack 103 103 95) » 91
With collectar; short stack 103 598} - 05 gesi - 77
With collector; lomg stack 103 92) - 86 (B80) - 69
18-1/8-4n. AW yheel, belt drive (50 or €0 cycles)
Without collector; short stack 103 103 gmi - O
With colliector; short stack 103 100 90) «
With collectory long stack 103 (96) - 93 (85) - 77

Note: The standard rate used corresponded to approximately 300~350 1b per hr.
#The bwning rates are given in tems af per cent of s standard rete, obtained
-originally with & Uiel/2-in.-diameter blover vheel at 3,500 rpm at an altitude
of ebout 1,000 £t and with s shart stack, for any specific kind of paper.
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COMFIDENTIAL

ing Kates for Model 2 Invinerstos

1 wmm m&i@cﬁﬁr: ghort e%aek
- With collector; chorb atack
| With e@i&e‘mm long atack

"wﬁthmxﬁ é@lié@%ﬁ‘r; k
Without wﬁaa‘&w, img 8‘&&%&

Without eoﬂeéti;rs ahm stack
Without t:az.le"e‘b@m long %aﬁ':k

Wit collectors snart stack (69; - 8 (83.5 gg - 170).
With collector; :wng ggack , B (B =70 :

canem, ot stack 100
Wﬁm a@ueew, ghort stack 100

with gn ﬁ»sf&ﬁ;.wammw vlower vhes) at agga@ o &b 50 az.tmae of sbout
3.,000 ﬁ; and wi‘t’ﬁ & ﬁmﬁs’t E‘Eack, ié’qr iy s‘pe@ifm kiné ﬁ’f }fager.

f‘f\b\ H"Fﬁtt\ ET ;fg
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A

.é:s“élane ¢Gilector used. i ‘ﬁhe syebem, and tha*t: -an sdditiongl

provids e ‘slight yeserve in vlower

.highar az.‘bitudes, & Yinitin

 the service sltitude am:reases s:nave 1, 000 £%s

Am‘nuﬂ
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\'/ QL%ML 1 e
COI\" ;: NTIAL

g vote st higher al%ﬁ.tu&es s sigaificant even without & Aullsr
reduction’ censed
by %he back pressure of & coﬁecﬁw could not b taiem‘&e&. In eﬂ&‘lﬁ@ﬁs they
felt that e relatively large sice of o 0 }ivﬂw eoliector am % # 5 T
ng o be &isa&vantagecus et nany ‘sitess

- Buring the méﬁiﬂg o Juns: 6 dec?isifms were aleo m&c’m re@exaing the
selectim of the sizes of widels for the biawem as ghovm in :‘i*abt&ea 2 and 3.
For ‘the Modsl 2 imﬁsaez‘a’é@?,%he maximin vheel size of 121/hetn. dien
dhosed, instesd of the 1145/8+in. aemeter etz previcusly selected; and vas

August 17y 3351 )

metet vas

%o be iﬁeax@@m‘t@& in the present two mwmz.w seseniblies. Thie will -

capacity, to émgzensa*he ai‘or & slight

increnss 4 altitule or stack length: e previcusly selected wheel size
15‘1/2‘5314 Gieanie |
changea £o 1arger sizes a5 shom fm Teble 25 1% vms decided %ha;b %he

ter for the blover of the Mc’aﬂéi 1 incinerator ¢an be

selection 6f & specific wheel size for use b the higher altitufes will ¥ ¢
made sWbsequently, waen sdditional Model 1 units are procuréd. |

& further ﬁuﬂysﬁ' the possibilities and probabilities of maintaine
ing the maximun hmﬁiﬁgr‘ﬁtg 8t the 'hé‘;ghéz* 'aiﬁi%aﬁés i :in mgrem : M&an@a
‘the aly flov can be imreaseﬂ. %0 cwmengaie f@f *the redaeea air density a’h the
valm :i'or the a.ir ﬁw will be =1
vélocity of the ai® and ‘the. resal%ing agi‘haﬁieﬁ mticm becane gree,ﬁ ensugh
to 1ift the paper from ‘t‘im h Vysnke

o vihen the

2 bed and ‘h@ plﬁg ’shae grid. 'ﬁms, iﬁ appeexs

»ﬁhat ‘the mpximiom %ming m%és achiwa’ola, re 88 of %he bm:z capaeiﬁy,

, wm be Z_imiﬁe@ 40 xraiuw which aecma,ae magsreseiveiy below m per cant a8

 %vat thase burning rates vﬂaﬁ.@h are cloge ‘ba Z‘!.OO @a.c cen% ais *&he 1&«,@09 am
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« 1 August 37, 1961

CC)‘”\W) B

B,000-£¢ altitudes 48 Tisted in Tavles 2 and 3 ghould probably be ‘z*feﬂs'e&
ﬁmmm b;sr a fev y@f cent. o the basis of this yapefaliftiﬁg 1initation {as
was ddseussed with you on July 33} | |
Toward the. end of this yveport p@rﬁ.&dg tiew mwﬂeﬁn.; e’tar whaalg
rists Samper settings vere being
determineds. .The sffort remsining %o be performed directly on the wnit is

sieve procured and installe

dy! and appIo}

$0 copduct burning experiments with both m@t@r*blGMr canpartments at dlower

speeds cmegpcnamg to ‘50ecyile aﬁ&éﬁucycleﬁﬁemtim “Also,; findl estimates
of the effect of altitude on the buiaing rates will
MEYY reports . Additional work wil
and & List of appropriate precavbions vhich merit attention during febrication

be prepared, and included
131 be done on the working dravings,

Wi11 by prepared; completion of these is expected by shout August 15+
The $otal sppropristicn on this Task Order was $10,638. As of

ed belence was approximately $1,300.

25X1

In Duplicate
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.. Declassified in Part - Sanitized Copy Approved for Release 2012/09/18 : CIA-RDP78-03642A001600040071-2



